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BRIEF DESCRIPTION
First-order linkage analyses (Schulz, 2008) emp-
loy individual survey data weighted by aggrega-
ted content data and are generally used to investi-
gate media effects on public opinion. In contrast 
to experiments, their outcomes are highly ge-
neralizable since they allow to grasp what kind 
of content people encounter in a naturalistic 
setting (Barabas & Jerit, 2009), with which fre-
quency and intensity, and how it triggers a par-
ticular reaction, attitude change, knowledge gain 
or behavior. First-order linkage analyses often 
employ manual and automated content analysis, 
descriptive and inferential statistical analyses. 
When using panel data, they are furthermore 
able to identify within-individual changes in atti-
tudes and behaviors (e.g. Takens et al., 2015).
FIELD OF APPLICATION/THEORETICAL FOUNDATION
Linkage analyses have extensively been used in 
the fields of political communication and pub-
lic opinion, EU studies and media and political 
psychology. Studies that employed first-order 
linkage analyses are concerned with theories of 
agenda setting (Erbring et al., 1980), visibility, 
priming and media attention on public opinion 
dynamics (e.g. Bos et al., 2011); news media tone 
(Hopmann et al., 2010), or the impact of exposu-
re to counter-attitudinal views through the me-
dia (Matthes, 2012) on voting decisiveness and 
behavior. Framing studies or studies focusing on 
journalistic styles have also made extant use of 
linkage analysis (e.g. Jebril et al., 2013;  Schuck et 
al., 2014) (see chapter Content Analysis in Mixed 
Method approaches for a detailed account of 
uses, applications and advantages of using link-
age analyses).
EXAMPLE STUDIES
In this data entry we describe three studies that 
use linkage analyses to estimate (political) media 
effects. The first study combine survey data on 
people’s news use with content-analyzed news 
stories they frequently follow to determine the 
impact of news tone on people’s perceptions of 
the economy (Boomgaarden et al., 2011). The 
second study present more sophisticated measu-
res of news media exposure weighted by parti-
cular content features (in casu, news tone) and 
also by publication recency and prominence of 
such content features in news stories (De Vreese 
et al., 2017). The third study puts forth a linkage 
analysis strategy using a refined media exposure 
measure that account for individuals’ ideological 
distance to their frequent media diets in diffe-
rent polities (Castro Herrero & Hopmann, 2017; 
Castro et al., 2018).
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articles of nine 
newspapers and 
items from 2 
news bulletins in 
the Netherlands 
in the period 
between wave 
1 and wave 2 of 
the survey be-
low-mentioned. 
For w2 to w3, 






















(1) Calculation of number 
of positive and negative 
economic expectations/as-
sumptions/predictions per 
outlet (negative (-2), rather 
negative (-1), balanced (0), 
rather positive (1), positive 
(2)) for either the Dutch 
economy or the Dutch peo-
ple. Negative evaluations 
are weighted twice since 
people tend to select nega-
tive information in greater 
numbers.















dents of a three-
wave panel sur-
vey conducted in 
the Netherlands 
between No-
vember 2008 to 
February 2009
(Boomgaar-
den et al., 
2011, p. 
361)
(2) Each survey respon-
dent’s frequency of use 
of each outlet is weighted 
(multiplied) by each outlet’s 
aggregated score for each 
relevant content charac-
teristic outlined above, 
and regressed on people’s 
actual economic expectati-



























ve panel data 
from a surveyed 
representative 













(1) The authors construct a 
variable in a content-ana-
lysed dataset measuring a 
tone scale per news article, 
ranging from -2 (complete-
ly negative) to 2 (completely 
positive)
 
(2) Publication recency for 
each article (how close in 
time the article was publis-
hed to when respondents 
were surveyed) and promi-
nence of each article (ope-
rationalized as how long 
the article was compared to 
average article length) were 
used to create weighted 
measures, in order to test 
whether more recent and 
more lengthy evaluative 
articles had stronger effects 
on economic perceptions, 
as compared to an un-
weighted variable.
(3) Observations at the 
article level were then ag-
gregated at the wave-outlet 
level in a new dataset con-
taining information on total 
number of articles with 
evaluations of the economy, 
tone, and the two weighted 
measures above-mentioned 












(4) The linkage was done 
using the survey data-
set. For each individual i 
in wave w a score of the 
amount of evaluative news 
(visibility), the positive, 
neutral or negative conno-
tation of such news (tone) 
and the weighed variables 
(weighted tone by recency 
and prominence) was cal-
culated for each newspaper 
they read on a weekly basis. 
The final computation can 
be illustrated as follows:
 
For each individual i and 
wave w,
 
Where k stands for outlet,  
=1 if individual i reads out-
let k and 0 otherwise, and j 
denotes article and
Nkw is the set of articles 
with evaluative news pu-
blished by outlet k in wave 
w. Yj  can denote one of 
three possibilities:
 
Above, tj captures tone 
of an article,  rj captures 
recency and lj is a measure 
of article length. 
(5) A series of OLS regres-
sion analyses were finally 
performed, with respon-
dents’ expectations on the 
economy as dependent 
variable, exposure to media 












variable, exposure to media 
evaluations of the econo-
my (tone), the weighted 
tone variables and lagged 

































pers and two 
TV news bulle-
tins across 27 
EU countries, 
collected by the 
European Elec-
tion Media Study 
during the June 
2009 European 
election cam-
paign (May 14 to 
June 4 for some 
countries, up to
May 17 to June 
7 for others). 
Among such sto-













ted news media 
exposure and 
political inter-
est from 27,079 
individuals in 
















(1) A variable that accounts 
for the extent to which an 
individual approves (1) or 
disapproves (– 1) of the 
government’ s performance 
to date is built. 
(2) The mean of each natio-
nal government’ s positive 
(1), balanced/mixed (0), or 
negative (– 1) evaluations 
found in each media outlet’ 
s news stories is computed. 
(3) Cross-cutting exposure 
is calculated by accounting 
for the absolute difference 
between each individual’ s 
approval of their govern-
ment and the average de-
gree for each media outlet 
this individual uses at least 
once a week, averaged by 
the number of news
media outlets they follow.
(4) Random-intercept 
regression models, using 
individual exposure to 
cross-cutting information 
as the dependent variab-
le, and political interest, 
public service broadcasting 
strength (audience share) 
and an interaction between 
both as main independent 
variables, are run. This 
allows to account for the 
hierarchical structure of 
the data by decomposing 
individual and country-le-
vel variances, and also to 
explain the relationship 




















media exposure and poli-
tical interest, considering 
contextual interactions 
(i.e., with public service 
broadcasting strength).
See Appendix B of the 
paper for the exact for-
mula and a more detailed 
account of how scores are 
calculated for each indivi-
dual and media outlet
